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H502 emulation 



K. > module linking with T-BUG 



Super STEP : Everything that was left to your imagination is 
now brought to the screen! Namely: before/after Z80 Processor 
Models animated in response to a disassembled listing plus an 
Intelligent RAM window that selects memory environments to show 
you. Single-step or TRACE with background/foreground breakpoint ing, 
variable speed control, keyboard interupt , dynamic SKIP key and 
more. 36 key functions service the display or help you do local 
editing, plus faster tape I/O, relocatability . A Z80 Software CPU. 
16K Level II, TBUG required. No. BL-0 Super STEP $19-95 

EMU 02 : How to have a 6502 without having a 6502! Actually tvo 
distinct programs in one; a powerful Cross-debugger with before/ 
after 6502 CPU Models and stack for single-stepping or TRACE, and 
a FAST interpretive Cross-translator that will run 6502 machine 
code programs with rheai ism. Single-step mode and THACE mode both 
disassemble scrolling locations into standard 6502 mnemonic forms. 
!*-speed TRACE opens a keyboard scan port for user interaction with 
6502 program material. Paging initialized in virtual address space. 
You can write, debug and execute 6502 machine language programs on 
your TRS-80, communicate with Apple, PET. And their owners! 
16K Level II, TBUG required. No. BL-1 EMU 02 $2U.95 



TBUG Accessories 
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Li..** module JissMrsg with T-BUG 



Super TLEGS: Onboard re locator for TBUG. Lets TBUG move 
out of the way of intersecting programs, so no more revolting 
wipeouts by coincidence. And not only total address space access, 
but the ability to populate RAM with parallel independent TBUGs. 
So your TBUG can move to survive and replicate. Also will 
independently relocate Super STEP No. BL-0 and TSTEP, No. LL-1. 
l6K Level II, TBUG required. No LL-0 Super TLEGS $9-95 
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NEW, IMPORTED FROM ENGLAND 



ACCEL: Compiler for Level II BASIC. Compiles INTEGER subset with only minor 
constraints (no dynamic redefinition of names, statically associated FOR, NEXT 
loops) to fast 280 machine code. Performance of the compiled program can be 
spectacularly improved in speed while size remains rea e due to extensive 
use of ROM routines. ACCEL itself is of small size and self relocating, so 
even 16K machines can utilize the powerful compilation process. The compiled 
BASIC program requires only 256 bytes of ACCEL run-time routines. With no 
royalties on tlu :• ■ ved code (except inclusion of cor - ice), the 
ACCEL p ."id improvements are available to the commercial software 
writer for production work. It's like having a 100 mhz clock! An extremely 
interesting and innovative program from Southern Software of England. 
ACCEL Compiler for Level II BASIC $kk . 95 



#T Ptw i*« V**v r\CrEL n , 






Il-Sj»«ii TRACS 



may • mm 




n«. 1 MMU HUN M 



fzW#..M*2i*L *t*m**t 


a—a.. 

PIT iHB 


1 


* M tilM ** U» 


m 


« «.- Si 






4»i 13 




f M 










I M 




. M*2 






XMflS 


ws »m 


. %•*)-•» 






» *l*4 




. t«H-*> 






» Si 




. **« 






M-Ulllk* 




. rim ■»*« 










. *U« Ut ««t*« 






ft WG 


n. *e 


. rw Aa«M*4« 








Mt'£s 








«M rr 


#!***» 








not tr 


MM If 








Mttttr 


»1« Ff 








*!»}(* 


*m*r 








»i*k ft 


■iter? 








«•* » 


MM IT 


,1 



fig. 1. A page from the 16 page booklet 




Fig. 



Screen photo 



EMU 02 6502 Emulation for TBUG is a software 6502 Cross-Interpreter for the 

Level II 16K THS-80. Its size is approximately 1A00H bytes, plus'. 100H each 
bytes for page zero and page one, as initialized in virtual address space. 
13 key functions service the display and function mode. The 65<32 Processor 
Models (see Pig. 35 are animated in the Single-step or U speed THACE modes.' 
The fast translator mode executes 6502 code at a reasonable fraction of 6-502 
speed (some instructions over 6% of actual 6502 hardware speed) . A keyboard 



scan port allows keyboard interaction, A 6502 Software SPU ■ 
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Fig. iia Bote the instruction sequence. 



Fig. hh It's all in how you look at it. 
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uontroi options 

If you have a large program to compile for the first time, especially 
if it's one you did not write yourself, then you may start by minimising the . 
compilation, and then, when the compiled program is running, work up to full com- 
pilation by removing or localising the options. The options 'are embedded in the 
BASIC program using REM statements. 

REM NOEXPR/EXPB will inhibit compilation of expressions within a bracketed 
critical section, and help contain code growth. 

REM LINE will force generation of line numbers for error diagnosis. 
REM NOARRAY will Suppress compilation of array structures, making com- 
patible adjustable bound arrays, e.g. INPUT N:EIM A(N). 







INTEGER 


SINGLE 


DOUBLE 


STRING 


Assignment (LET) 




115 


3.3 


3. It 


7:6 


Array Reference (1- 


-dim) 


35 


78 


66 


31*. 5 


AND, OR 




la 


2.5 


2.0 




Compare ( =, etc. ) 




30 


1.6 


1.1* 


U.2 


Add, Subtrace, Concat. 


1*7 . 


2.0 


1.5 


k.9 


Multiply (*) 




3-3 


2.0 


1.5 




Divide (/) 




2.0 


2.0 


1.02 




Reference to a cons 


tant 


69 


65 


5k 


2.1 


FOR with NEXT 




15 








POKE 




32 


k.6 


3.6 




SET or RESET 




6.7 


3.1 


2.6 




IF THEN ELSE 




11.1 


3.0 


2.3 


7.6 


OH expression GOTO 




15.8 


3.2 


2.8 




Functions 












VARPTR 




33 


1*7 


1*7 


kk 


USR 




11.2 


3-7 


2.8 




POINT 




6.9 


3.0 


2.5 




PEEK 




52 


k.h 


3.5 




LEN 










1*3 


MID$ 
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LEFT$ 










3,0 


RIGHT$ 










2.8 


CHR$ 










1+.7 


ASC 










30 


CVI 










28 


Flow of Control 












GOSUB with RETURN 




137 








GOTO 




201+ 








Ratio 


of execution 


speeds 


for ACCEL2 


against interpreter. 



Selling Compiled Programs. 

The core-image tape contains the ACCEL or ACCEL2 run-time routines that 
interface to the BASIC environment, and selling such tapes involves the resale 
of part of a Southern Software product. However it is too snail a part to 
justify collecting royalties, and so the implicit resale will be ignored by 
Southern Software provided :- 



!) The prograa is sold in its cassette form, not on disk. 

2) No part of the coopile-tiine routine is, copied or resold. 

3) An acknowledgment is given to Southern Software in the program 
documentation. 



The following programs were compared for both speed and size, before and 
after compilation. For consistency of measurement the programs had no REMARKS 
and no keyboard input. The first example, the SORT, is instructive because it 
is possible to run exactly the same program, (with equivalent data values) 
against all four data types. ACCEL shows up badly on this example which is 
entirely concerned with shuffling array values. However it is possible to re- 
code the same example using PEEK and POKE, rather than arrays, to optimise its 
performance under ACCEL, and this is shown for comparison. 



Sizes are in bytes, times in seconds, 
compiled, to original speed. 



'Gain' is the ratio of speed when 





Uncompiled 


ACCEL2 


ACCEL 


Program 


Size 


Tine 


Size 


Time 


Gain 


Compile 
Time 


Size 


Time 


Gain 


Compile 
Time 


Sort( INTEGER) 


714 


43.2 


1230 


1.8 


24 


4 


937 


34.4 


1.3 
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Sort(SINGLE) 


714 


43.2 


1509 


8.2 


5.3 
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932 


35.4 


1.2 
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Sort(DOUBLE) 


714 


46.8 


1923 


11.4 


4,1 


7 


932 


38.9 


1.2 
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Sort(STRING) 


716 


39.2 


1391 


4.3 


9.1 
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932 


32.4 


1.2 
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Sort(PEEK.POKE) 


913 


(216) 










1276 


5.7 


7.6 


7 


Screen Graphics 


323 


496 


519 


23 


21.6 


1 


487 


23 


21.6 
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Disk Dump 


691 


30.1 


1316 


10.3 


2.9 


4 










Income Tax 


1184 


39 


2154 


21 


1.9 


10 


1381 


37 


1.1 


5 


Game of LIFE 


503 


30 


94 2 


.8 


39 


3 


939 


.3 


39 
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Blackjack 


3173 


91 


7380 


32 


2.8 


115 


5524 


57 


1.6 


se 


Mann-Whitney 


1914 


15.5 


3212 


3.1 


5.0 


24 


1960 


15.5 


1.0 


14 


(Statistics) 























Restrictions. 

1. No redefinition of meaning of names. 
E.g. DEFSNG 1:1-1: DEFINT I : 1 



1 is disallowed. 



2. Programs must be properly structured. 

Each F0R-NEXT loop must be properly nested and uniquely 

terminated. Do not code e.g. 

10 FOR I » 1 to 10 

20 IF I m 5 THEN NEXT. 

30 PRINT I ! NEXT. 

3. Behaviour of error conditions is not necessarily compatible. DATA- 
depetident errors, such as OVERFLOW or function argunent out-of-range, 

are not necessarily diagnosed. The current line number (used in diagnosis, 
error handling, and in trace) is not accurately maintained. 

4. Editing is not possible on the conpiled program. The cotsaanda AUTO, 
CLQAD?, CSAVE, DELETE, EDIT, SAVE and MERGE are not meaningful and may 
not be used in a compiled program. NEW, LOAD or CLOAD nust be used to 
reset the machine to its normal state. 

Available in the US and Canada from: 




ALLEN GELDER SOFTWARE 

BOX 11721, MAIN POST Or t"IC£ - 
SAN FRANCISCO, CA 94101 



SOUTHERN SOFTWARE TRS-80 LEVEL II 

ACCEL and ACCEL2 COMPILERS for TRS BASIC 

* Have you aver wished your' programs would run faster? 

* Bo you have ideas for saleable programs you could implement, if only 

you had the time and knowledge to write machine-code? 

* Have you often wondered whether you should have bought a micro with 

a built in PASCAL compiler? . 

* Why is it your one-megacycle CPU seems incapable of doing more than 

500 additions per second? 

* Are your thumbs sore from sitting there, twiddling? 

The remedy is simple: Get yourself a BASIC compiler from SOUTHERN SOFTWARE. 

ACCEL £19.95 ($44.95) 2816 bytes Level 2 BASIC 
ACCEL2 £39.95 ($88.95) 5120 bytes Full Disk BASIC 

ACCEL and ACCEL2 are versions of the same product. They will compile a . 
BASIC 'source' program into an 'object' program which is compatible in function 
with the original, except that it runs faster. Performance improvements that 
can be achieved vary from spectacular (20 to 30 times) to rodest (a few percent). 
Measured examples are given later. Both ACCEL and ACCEL2 will give outstanding 
improvements on programs of logic,, such as games, nusic synthesis, screen 
graphics, searching algorithms, etc.,. while ACCEL2 will give valuable gains, 
4 to 5 times, for string-handling programs. Neither will help programs that 
are entirely limited by 1/0 (disk, printer, tape, or keyboard). 

ACCEL2 is a direct extension of ACCEL. It handles the full Disk BASIC, 
whereas ACCEL is limited to level 2. ACCEL2 will also produce performance 
improvements that ACCEL will not, notably in STRING handling, in SINGLE and 
DOUBLE arithmetic, and in manipulation of one-dimensional fixed-bound arrays. 
You'll need I6K of memory (or nore) to run ACCEL satisfactory, and 32K of memory 
for ACCEL2 with Disk BASIC. If you want to use ACCEL2 on level 2 (non-Disk) 
then 16K is viable. 

Southern Software programs are distributed on cassette and are self^relo- 
cating. When you load the original tape you can choose to locate the program 
anywhere in senary. This means you can load Southern Software programs 
concurrently with other Southern Software programs or with programs from other 
vendors, and you can upgrade your memory without problems. 

The relocated programs can be saved on disk using TRSO0S BUMP, or on tape 
using TRS TBUG, or Southern Software TSAVE, for subsequent direct loading. 

The Mech anics of Comp ilation^ 

Osing ACCEL or ACCEL2, you gat the advantage® of both interpretation and 
compilation. Programs are built, modified and debugged using the BASIC editor/ 
interpreter in the usual way. Hhen correct, the program is compiled to get 
inproved execution speed. The source form of the program (in BASIC) can be 
saved and reloaded ia the normal way, using SAVE and LOAD, or CSAVE and CLOAD. 
But the conpiled program no longer has the structure of a normal source program, 
and it cannot be edited or modif ied in any way, nor can it be saved and loaded 
with normal commands. To save a compiled program on tape you will need the 
separate Southern Software utility TSAVE (price £4.95 or $9.95). The core- 
image file produced can then be reloaded using the- SYSTEM conraand. With ACCBX2, 
under TRSDOS, you can save the compiled program core-image on disk, and reload 
it, using routines that are built into the compiler. 



Capabilities of the Compilers. 



The result of compilation is a program which is a mixture of BASIC statements 
and directly executing Z80 machine instructions. The run-time routines provided 
with ACCEL and ACCEL2 give control to the interpreter when a BASIC statement is 
to be executed, and they also ensure that the variable values accessed by the 
interpreter and the compiled code are consistent. The rule is that if a state- 
ment contains any operation that the compiler cannot convert to machine-code, 
then the whole statement is left in interpretive form. So if you are considering 
sale of your programs, you should allocate some time -to tuning the program to 
the capabilities of the compiler, which are of course directly tied to 'the 
capabilities of the Z80 CPU. Any item not included in the following list, e.g. 
SIN (X) or X^Y, will inhibit the optimisation as machine-code of the statement 
in which it appears, but will not prevent correct execution. 
Translation to Machine-Code. 



Function 


ACCEL 


ACCEL 2 


GOTO-, GOSUB , EBTTJRN , RESTORE , 
IF, THEN, ELSE, CLEAR, ON, 


Always 


Always 


LET, (Assignment) , POKE, SET 

RESET,POIKT,PEEK,USR, 
VARPTR,+,-,AHD,OR,NOT, 
■ and all compares 


Integer arguments 
only 


All data types 


*,/ (multiply, divide) 


No 


All data types 


Constants, e.g. 123, 12.3, "1 23" 


Integers (-3 2768to32767) 


All types 


LEN,MB>$, LEFT?, RIGHT?, 
CHR$,ASC,CVI 


No 


All data types 


One-dimensional, fixed-bound 


No 


All data types 


arrays 




i 



Preresolution of Names and Line Somber a. 

The BASIC interpreter finds the location of each variable by a sequential 
execution. By contrast, the compiler allocates storage for each variable once 
during compilation, and replaces each reference to that variable by a direct 
machine address. Similarly each line reference in GOTO or GOSUB is translated 
to a branch address, whereas the BASIC interpreter searches sequentially 
through the program to find each target line. The longer the program, and the 
more variables it contains, then the greater the performance improvement that 
results from, compilation. 

Prog ram Size. 

The compiled machine instructions normally occupy more space than the BASIC 
source statements ' they replace. To counteract this the compiler removes REMARKS 
from the program, so its final size may be larger or smaller. 

Space required by the compiler itself:— 



ACCEL 
ACCEL2 



Compilation 
2816 
5120 



Execution 

256 

1024 



After compilation, you can redefine MEMORY SIZE to leave only the run-time 
component in protected memory- This will 'sake more space available during 
execution for STRINGS, and in the case of ACCEL, for arrays. ACCEL2 has control 
options which enable you to limit compilation to only that part of the program 
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Fig. 2. Implicit 'keypad under SPHSTP 
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Fig. 1 The $19.95 Package 

Super STEP 

Size: 1E00H bytes. 

Display: Z80 Model with stack and flags. 

Intelligent RAM. Window. 

Disassembled program listing. 

Modes: Single-step and 2-speed TRACE. 

Direct or Single-step CALLS and RSTs. 

Key functions: Format and service display. 

Local editing 

Faster tape I/O. 

TRACE control. 

, Over 30 key functions , 16 page booklet of 

instructions and examples $19-95 
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* EMU 02: Software erwiation of me 6502 » 

* Artmawn 6502 itSodets wtli ss 

» SsassemOJes to 6502 frwernonies ptos *■« HUH « 

* mode, ffs i 65S2 SeftweMl Crtl. !m . . : :•■ 
~ IfJK Levet H niS-80. TBUG rewired. 12*95 '.» 

ALLEN GELDER SOFTWARE » 

11721 Main Pest Office J 

San Francacd. CA 94101 » 
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T-8UG m icnsserits 

l&ttftjnt farsguacie rjrqjrarw fmfcing wrifl yew «py 

of lf» AaeM Slack ffi&M™ swretor 

1MB jlfc Settwani .muUtoi el MCSSt SS92. !«efwi«5 

arsassemt*^ jme^sapper, *s» speed arwruled fttlatf- : 
»W pragmnmHig nwn»tt •* que* wmvntm !or 
"*r»M" ««KuWfi a 8502 *»«:! so* IBWgs m TI&M 

ham; '■'■w»Ht. : **wj '■';** ti««*i pfo(r*n5 m Moew 

''it^lM'^%^9ilft9». '■■'SiNwJiw^-caBwminicaww •!»< 8502 



G W irow 

US UwH * S 9 « 

ntSft VSn^^ittiw : : : ter ; ; T«JG; \ cteartt« firtoraWat 
ftsfltiy i-siwws « imffiicBai wb aspem ol machnt Mtfia 
isysB ■■S , *S£':«Hw*t : «w*iw» * program *>* «**«»• 
7LKSrataeai«tU11fiKL«Ml* » 95 

M iDC9f§«*: Oo-sttt «Jttmg lays lor f 80G- Backspace. 

itatti**-sp»w:*BiW0t^ 

sal (w tvwl aswfWy »Bt- ILI5S (tfocam; 
U.2«tiwf» I 995 

■■.'..,' ■ I'loGMMs obmri. .iwriracre/iaawfiiii ■' ■.' 
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t !WG. US W m BaiW SftacWTaWy Corp, 
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T-Blf*;, lBS-ao tn Radio Shack/Tandy Carp. 



T-BUG^USER: 

MaeMM UMftty am/him (Nd^« ««lt T-SUfi 
EMU |2: Software emulation of ihe 6502 mscfoorocessor T8UG *KSavs ifie byW. EJ«J lal<BS >t from 
mere Now you can wrtie. dtftug and e*«cute B502 aO&A cods uro^ra « pwt IB-IBf Some features 
are: 

aj OtsasMffltiler Posts me standard 6502 Asse*ntsy Lat^oage fflramonrc form next WI9UG 
Jisotayefl Dvte. wihm extantim! scrffllwig tietd 

0) Smg!*-Ste«»t. Oisptays the 6502 Pfocessw PrqparmBmg Model «i a Betowallet tormat, tuctaltng 
enpamteti Hag contiqwalton anB.top sw slack ,.5h»r»fits. .ail upaateel alter sacd msmKtfisi is 
SPACE ed. 

ct 4-soeea TRACE .mate. Animates :ra .frogr'atttming Mwais. activates a iceytroant scan oort 
accessible to fi502 mstroctioRs. User ENTEH'upt. 
0) F«I imsrpwlwe RUN rnoJe- Realistic executoi of 65S2 prayams 
ei ! 3 Key imchci! Keycad, Sackscace, Relative Space, many more. 
How to ftave a 6502 .without favtng a 6502! C«n(ram. contrast, 'wxk-m a powerful programming tan^jage 
oistinc! tram BASIC or' 180 machmeeode imiWwm *t way :■» software communication with Apple H 
and PET, Comas wtifi if) pages of directsms. enamptes. 8502 Wstrucfion Set Summary card. 
16K Level it EM«02N8.' ; 8L''i' : '' ? *- 95 

Supti TLESS: Onooara relocate for T BUG; eras fewotflng camcHjenceS- Mo*es T-8UG to your chwce of 
high RAM goes along so you can irmt agam Senerale mmnpte T 8UGS m your BAM for eipenmeniafron 
with kustom monitors, aiper TLEGS wrtl also relocate TST6P arw fN iOCO oafc: 
1SK LevetM Super TtEGS Ho LL:0 .. 9.95 

TStW: Single-Stepper lor T-BUG. Actuary see everything you mast imagtne as you SPACE through; ROM or 
RAM !n*$pen$at)ie (» deouggtrig; ana(y2»ig alien program material or learrmgtne large Z 80 instructian 
set. 
Some ieatures:- ■ ■ ■ ■ 

at Setote.'alter orsway of CPU registers m *8-i*e lormat, comotetely user accessible indwenrjem ot 
TSJG reqisiers 

0) Beta&after testafjle !lag configuratisn. 

ci ee'we/a«er m s» stack elements, as imtiatited tjy the user or the program Being examined 
d| 8 Key impisil Keypad, including Backspace. CLEAR; Zero registers, more 
Suoroutmes can oe .stngte- stepped or ran rjirecBy. cofitrot fematntng witfi TSTEP Comes witti m pages ot 
■ directions. .examples. TLEGS relocates. 

1 6K Level W TSTEP No/U. t 1195 

: M LOCO sak: Mtrnmat complete set of on-sste nana assembly toeis for T BUG Includes Sacxsoact. Relative 
Space Oeieteoyte. insert bvte. CLEAR. HeiaWe Space corrvpietety defears tne Relative Affiiressinrj mode 
rtESS relocates . *• Mt?» i*'ia<t*t «^i/««/r "««• <-*** fM«rVf«^'« 
4K Level It iN LOCO fjak «0. LL 2 
?5 mailing for. each program. CS add 6*-'.. 

ALLEN -GEtPEfl- 
P0 So* 11721 
San Erancisco: CA 93101 
T.BUG. TRS-80 tm 'Radio SftacK. Ape's t! tm'Apjjie Computer PET tm Cummodore Corp 
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Utm mh Sffio»-s»p(iTWGE?DisassefflWer tor TBUG; the 
succes^r of TSTEP wr»t 9» Hatores of £MU. and naw! 
VariaJ* speed TRACE mode tots you nm any 280 machine 
language jjragram snfler total contnit. afisohiWy ttwaruafile lor 
anafysis or detmgo«g. 
OfsassBfrtBfer pass Z98 rmwrnnie in scroftmg mi. 

Sr^S»p|W.|»S|»^SII«a^ 

Variable speed TRACE mode animates Z80 Models and 

Disassembler under dynamic user conftrj. 

Intefligenl RAM Window Shows seWcled local RAM 

eitvirortmeMs or user designated MM area. 

ftH9f^tj»ic«>acftF0ufidbieai^«ffl^ni). 

Nrtpttcil ktypad Kicfudes 8achspace. RetaSwt space. BWcfc 

.S*M«sptay*.N^.e»|f^,faatet.*^^ 

Super TUSS fefocates *or totar address space access. 
Direct or single-step executfort of CALis and RSTs. fuffy 
irefijpendem dftpfty suppnjsstori. tog ftooidet of insfrucflens and 
pwnpm. Super STB 1 is a 30 $*H*m CPU™ 
:«Lfl^»TRS^.rafir»csmrt.Hci.aO J19.95 

SMI 81: Software emulaffcfi of Vm 85QZ mtopproceasor: TrXK 
tfrsptays oy« B*U takss Ufaim mm. How yoy cart write, 
dettig and ewcat* *SS2 programs •* fminM. 

f^asse«l^e»-!p«*l 8502 rrm«moBic;« scroffinollleld- 

SmgW-sttOper (tepfaryi 6502 Processor Modefc sfacti ; R»| 

status in ftefare/aKir fomt. 

4-Speed TH*0E m«lt annnatK 8502 roBdiWs. acthratw a 

heybeard scan part .tccsssAhi .» S502 mstnictlorrs. 

fm JflSrpfflfJwi «U« made lor f^Bs* iseafflort. 

tmpfictt laypatl wftii sacJ^iace. Rtlafive spaee. nwre. 
How fa ttaw a 85S2 w*!fwt«lH»mg a 850K Compar*, contrast, 
team a powerful prpgrammrficj lanoaage dtstinet trorji J80 or 
BASIC, read Aptte, P6T code. A 6502 SjBwm CTO™. 
SKUwH mra&80, TllUGrsgutrgil. Ho. 81 1 S24.95 

liief t!JB«:ti*oart{»^^ TSTEP Swer STS> 

16K Level « TBS-80, TffiJG regt^red. No. U-0 19.95 

VRWh SB^sfeoper for TBU6. totaSy remes your 290. 
-SKuMflTI&M,T!^refl<fHWI Sa^tt-1 $11.95 



fncfude M aac* 

postage. CA add .8% 



1 



AUEHGELOERSOPrWAftE 
*« 11721 Mam PoslOrfrce 

San Francisco, CA 94101 



••••••••••••••••••••••••4 



« ACCEL: from t^gtarM, -a comprtBf.:for Le*et il • 
• THS-80 SASffi, Compifes mfeger statemerris and • 
§ *wc*jns .» iasi 280 coda, rasolyes dtefronary • 
-,searc* : ai,comp«e Mw, tmn...4iraprtjc$ can pa Z 
3fKrO%fastB I4«95 * 

Be* HW Mam?os> m « 
> San Francisco. CA 94101 • 
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